Background: Persistent disparities in pregnancy and birth outcomes between Aboriginal and Torres Strait Islander and other Australians evidence a need to prioritise responsive practice in Maternal Child Health (MCH). This study reviewed the existing knowledge output on Aboriginal and Torres Strait Islander MCH programs and services with the objective to advance understanding of the current evidence base and inform MCH service development, including the identification of new research priorities. Methods: A systematic search of the electronic databases Informit, Proquest, PubMed, Scopus, Wiley, and Cinahl, and 9 relevant websites was undertaken for the period 1993-2012. The reference lists of MCH program reviews were hand-searched for additional relevant studies which met the eligibility criteria. The study designs of included publications were classified and the characteristics extracted and categorized. Evaluation quality was assessed using the Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies and the Critical Appraisal Skills Program (CASP) tool for qualitative studies.
Background
Early life experiences, beginning with those of the developing foetus, play an important role in creating the foundations for health and wellbeing throughout the lifetime [1] . Due to the impact of Maternal and Child Health (MCH) on general population health, enhancing MCH is a key global health issue and a significant focus of worldwide public health strategies [2] . While improvements have been made in health outcomes for mothers and infants globally, Indigenous people worldwide still experience much poorer MCH outcomes compared to non-indigenous populations [3] . The significant gaps in health and wellbeing equity between Indigenous and non-Indigenous populations in Australia, as in other settler colonial countries, have been well described; as has been evidence of achievement of health targets which has shown that it is possible to improve health [4] .
There is a lack of a quality evidence base to guide Indigenous health and wellbeing programs globally, and particularly of intervention research focused on testing and analysing the effectiveness of potential solutions [5, 6] . In contrast, reviews of Aboriginal and Torres Strait Islander MCH in Australia have identified literature documenting MCH responses and interventions. However, they also identified important gaps in the evidence base guiding Aboriginal and Torres Strait Islander primary health care MCH strategies. Prior to embarking on new initiatives in primary health care research or practice, it is important to assess the current state of evidence.
Two prominent early reviews of the literature provide a range of evidence on MCH issues and responses for Aboriginal and Torres Strait Islander women and babies [7, 8] . Assessing studies of standout Aboriginal and Torres Strait Islander MCH programs, these reviews reported on outcomes identified in the literature, such as improvements in antenatal attendance, decreased pre-term births and improvements in infant birth weight, associated with MCH programs. Eades [8] provided information on factors affecting key poor birth outcomes most likely to be associated with primary health care, including genital infections, urinary tract infections (UTI's), sexually transmitted infections (STI's) and tobacco and alcohol consumption during pregnancy. Herceg [7] also identified a number of common factors present in successful Aboriginal and Torres Strait Islander MCH programs, including programs being community-based and/or community controlled, the presence of Aboriginal and Torres Strait Islander and female staff, outreach, home-visiting and transport.
Importantly, the review by Herceg [7] identified evidence gaps for key MCH issues such as tobacco, alcohol and other drug use in pregnancy and effective health promotion interventions. This review highlighted the lack of quality evidence for interventions, and stressed the need for high quality evaluations of programs. A later review extended this assessment in a review of evaluations of antenatal care programs for Aboriginal and Torres Strait Islander women [9] . This review found particular weakness in the diversity of evaluation designs and the quality of reported data in studies assessed. The authors reiterated the need to collect and report good quality longitudinal data about care programs to demonstrate clinically relevant differences in perinatal outcomes.
This systematic search was developed in response to the Queensland Government Centre for Social Science Innovation (QCSSI) research priority area of Aboriginal and Torres Strait Islander MCH. This review provides an overview of the literature describing or evaluating Aboriginal and Torres Strait Islander MCH programs and services in Australian primary health care settings from 1993-2012. Primary health care responses included in this review are first level health care services providing antenatal and postnatal care, and maternal and child care. These primary care responses, operating out of mainstream community health services, government health services and Aboriginal Community Controlled Health Services, are increasingly being recognised as the preferred approach for effecting key MCH outcomes, such as reducing the prevalence of low infant birth weight and pre-term births [8] . The review aims to: 1) identify the number of publications on MCH programs and services; 2) describe their main characteristics; 3) outline the reported outcomes; and 4) assess the methodological quality of intervention studies. The objective of this review is to advance understanding of the current evidence base guiding Aboriginal and Torres Strait Islander MCH and wellbeing practices and to informprimary health care MCH service development, including the identification of new research priorities. Figure 1 summarises the databases searched, the search terms used, the exclusion criteria, and classification of studies. Consistent with methods detailed in Cochrane guidelines for systematic reviews [10] and those used in previous systematic reviews [11, 12] , the search strategy comprised three steps. First, consultation with a qualified librarian identified six electronic databases: Informit, Proquest (Health and Medical and Social Sciences), PubMed, Scopus, Wiley, and Cinahl. The following terms were searched in either the title or abstract, article or MESH heading of publications: (Aborigin* or Indigen* or Torres Strait Island* or oceanic ancestry group or australoid*) and (wellbeing or health) and (Australia) and (child or maternal or parent* or women* or pregnan* or infan*) and (program* or service*) (n = 3507). Second, to maximise coverage of the grey literature, the same librarian Step 1: Identification of studies for exclusion Studies were excluded if they: (a) were duplicates (n = 42); (b) did not focus on child and/or maternal health, or if the outcomes or predictor variables did not include or specifically relate to child and/or maternal health (n = 837); (c) did not focus on Indigenous people in Australia (n = 1587); (d) were not on primary health care programs and services (n = 429); e) were not journal articles, reports or book chapters (n = 621); f) were reviews, discussion papers, commentaries or case reports (n = 984); g) were focused only on child health (n = 8) and h) were published pre 1993 (n = 234).
Methods

Search strategy
Step 1 excluded 4726 references, leaving 23 search results.
Step 2: Classification of studies
The remaining 23 studies were examined to identify studies that were; 1) Intervention research: defined as studies which test the effectiveness of public health Aboriginal and Torres Strait Islander child and maternal health responses or examines the impact of interventions designed to alter health-related knowledge, attitudes or behaviours, or to improve health care delivery; or 2) Program descriptions: defined as literature which describes the methods or processes applied to implement a child and maternal health response, but in which no data-based evaluation was reported [6] .
Data extraction
The characteristics of studies of Aboriginal and Torres Strait Islander child and maternal health responses were categorised by: 1) 1st author & year; 2) publication type and study type; 3) location and organisational setting; 4) intervention issue; 5) intervention types and components; 6) target group, sample; 7) outcomes or effects; and 8) study design and study quality (intervention studies only). Two researchers reviewed the publication characteristics and agreed on 22 out of 23, achieving 95.6% interrater reliability.
Study quality assessment
Methodological quality of quantitative studies were assessed using the Dictionary for Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies [13] . Sections A to F (A. selection bias; B. study design; C. confounders; D. blinding; E. data collection methods; and F. withdrawal and drop-outs) were coded weak, moderate or strong, consistent with the component rating scale of the Dictionary. For Sections G (intervention integrity) and H (analyses) descriptive information will be recorded, in line with the Dictionary recommendations. For qualitative studies,the Critical Appraisal Skills Program (CASP) quality assessment tool was used [14] . This tool assesses the clarity of study objectives, the quality of the methodology, research design, data collection and analyses, ethical considerations, whether there is a clear statement of findings and the value of the research. To assess the study quality of those using mixed-methods study design, the qualitative and quantitative components were assessed separately using both of the aforementioned tools. [30, 31] and Victoria (1/23, 4%) [22] . One additional publication reported on three programs operating in South Australia, New South Wales and Queensland [26] . The majority of publications reported on programs and services operating from Aboriginal Community Controlled Health Organisations (ACCHO) (12/23, 52%) [20] [21] [22] [23] [24] 26, [29] [30] [31] [35] [36] [37] . There were 5 publications documenting government programs (22%) [17, 18, 25, 27, 32 ] and 3 documenting programs operating out of mainstream primary health services (13%) [15, 33, 34] . One study documented a program delivered by an Aboriginal Maternal and Infant Care team across a range of sites, including local Aboriginal Health Service's [19] . Another study was on a community initiated program operating across several communities using a government developed program delivered by local Aboriginal women [16] . There was also an evaluation of a joint government and community initiative [28] .
Results
Target population and intervention issue
Six of the publications stated the target group for programs and services generally as Aboriginal and Torres Strait Islander mothers and their children/babies/families (6/23, 26%) [20, 21, 26, 28, 30, 32] without specifying whether [17, 25] and teenage mothers and young Aboriginal mothers [19] were also stated target groups. Several of the studies documented programs and services which provide post natal and child health services for infants and children of ages varying from 4 weeks up to 14 years [24] [25] [26] [27] [28] [29] [30] [31] . There were only three publications which specified that the service was for women prior to pregnancy [15, 20, 29] . Nineteen of studies reviewed (19/23, 83%) [15,18-24, 26-29,31-33,36 ,37] identified a general intervention issue (eg. 'perinatal and maternal health' , 'maternity care' and 'child and maternal health') which were grouped under the broad category of Aboriginal and Torres Strait Islander maternal and child health and wellbeing. This general categorisation is underpinned by an extensive literature base outlining the key MCH needs of Aboriginal and Torres Strait Islander peoples targeted by programs and services. More specific or targeted intervention issues such as low antenatal attendance [19] , low infant birth weight [16, 17, 19, 25] , high teenage pregnancy rates [19] , poor child growth [16] and perinatal and infant social and emotional wellbeing (mental health) [30] were also referred to in the literature.
Intervention type and components
Antenatal and postnatal care were identified as the main intervention types in 14 (61%) of the search documents [15, 17, 18, [20] [21] [22] 25, 27, 29, [31] [32] [33] . Another 4 (17%) publications identified an integrated or continuum model of maternity care as the main intervention [19, 23, 24, 28] . One publication documenting a service targeting mothers and infants identified health promotion and education as the primary intervention [36] , another identified advocacy, support and psychotherapy as the main interventions [30] and two did not state a main intervention type [16, 37] .
The most common component of interventions cited in the literature documenting MCH was health promotion/ education and advice/support (16/23, 70%) [15, 16, 19, 20, 22, 23, 25, 26, 29, 30, 32, 33, 36, 37] . Health promotion topics documented included nutrition [23, 25, 32, 33, 36] , breastfeeding [23, 33] , immunisation [33] , infant care [33] and accessing groups and services [33] . Publications that described or evaluated these health promotion/education and advice/ support activities focused on the health issues of smoking cessation [23] , sexual and reproductive health [32] , substance misuse [25, 36] , early warning signs of complications [19] and Sudden Infant Death Syndrome (SIDS) [23] . Other common intervention components documented in the literature include home visitation (8/23, 35%) [15, 26, 29, [31] [32] [33] 36 ,37], antenatal and postnatal checkups and support (5/23, 22%) [19, 22, 31, 33, 36] , transport services (4/23, 17%) [20, 23, 31, 36] , labor/birth support (3/ 23, 13%) [22, 31, 36] , assistance making or attending appointments and hospital bookings (3/23, 13%) [21, 31, 32] , pregnancy screening (2/23, 9%) [22, 29] , counseling/psychotherapy (2/23, 9%) [16, 30] , referrals (2/23, 9%) [15, 26] and training and support for midwives and Aboriginal Health Workers (2/23, 9%) [20, 27] .
Outcomes and effects
Of the 23 publications, 14(61%) reported program outcomes and/or effects. These included the 12 intervention studies plus two program descriptions (one was based on an evaluation report [27] and the other simply claimed outcomes without providing evidence [32] ). The outcomes and effects described in the literature on maternal and infant health services included an increase in antenatal attendance (6/23, 26%) [20, 21, 23, 24, 26, 27] , an increase in infant birth weights (5/23, 22%) [17, 20, [25] [26] [27] , a decrease in, or lower proportion of, pre-term births (4/23, 17%) [24, 26, 27, 31] , earlier antenatal attendance (4/23, 17%) [18, 20, 21, 26] and a decrease in, or lower proportion of, low birth weight babies [18, 26, 31] . Decreased perinatal mortality [18, 23, 27] , reports of positive views and/or experiences of the service from service users [21, 22] , improved breastfeeding rates [18, 27] and improved nutritional status such as decreased rates of stunting and malnutrition [26, 32] were also reported. Other outcomes included higher rates of childhood immunisation coverage, improvements in care planning [23] , lower caesarean rates [31] and changes in birth weight associated with changes in maternal weight [17] . Completion of cycle of care [23] and reduction in overdue immunisations [32] were each cited as outcomes along with an increase in infant weight after six months [16] . One study reported the outcomes of all women having an antenatal plan, women having successfully engaged with the service, all women having birthed at their local maternity service and an increase in referrals to appropriate support services [28] . One evaluation study described no changes in the proportion of women smoking during pregnancy [18] .
Methodological quality of intervention studies
The 12 intervention studies were assessed for study quality. All 6 studies which employed solely quantitative methods were rated as weak. There were four mixedmethod studies, three of which were rated as weak for the quantitative aspect, and the other moderate. Quantitative studies most commonly received weak ratings for confounders, data collection methods and withdrawals and drop outs (see Tables 2 and 3 for further details on study quality assessments). For the qualitative component of mixed-method evaluations, two were rated moderate, one weak, and the other strong. There was a further qualitative study which was rated strong, and one study that was rated weak due to lack of information regarding the study design and methods used.
Discussion
This systematic literature review contributes detailed information about the characteristics of programs and services for Aboriginal and Torres Strait Islander MCH. Results pertaining to the reported outcomes or effects and the lack of high quality evaluations mirror the findings of previous reviews of Aboriginal and Torres Strait Islander MCH programs and services. This paper extends the existing knowledge base by updating the literature search and contributing new findings about the organisational settings, program content and components, and reported outcomes of MCH programs and services. As well, our review of study quality draws attention to the gaps in evidence. Building on the knowledge presented in previous reviews, the conclusions drawn here contribute to the broader understanding of what is required to improve the health and wellbeing of Aboriginal and Torres Strait Islander mothers and infants.
Organisation setting
The finding that over half of publications reviewed (52%) reported on MCH programs operating out of ACCHO's is significant considering the connection between the need for self-determination and Aboriginal and Torres Strait Islander health and wellbeing. A lack of power and control has long been recognised as contributing to the health inequality experienced by Aboriginal and Torres Strait Islander peoples, hence the significance and continuing use of community control of decision-making processes and resources as a health improvement strategy [38] . Along with the prevalence of community controlled MCH care programs, a further two studies reviewed documented a community-based program developed by the NT government in conjunction with Aboriginal people [17, 25] and another one on a community initiated program developed and administered by the government [16] . These findings supports that of Herceg [7] which found that being community based and/or community controlled is one factor important in successful Aboriginal and Torres Strait Islander MCH programs around Australia. This strong presence of community controlled and community-based or initiated programs is a positive indicator of efforts to enhance the overall wellbeing, not only of Aboriginal and Torres Strait Islander women and their babies, but also of the communities in which they live. It is important to note, however, that 22% of publications being on government programs and services and 13% on programs operating out of mainstream community health services demonstrates the important role that the mainstream primary health sector has an to play in addressing the health needs of Aboriginal and Torres Strait Islander mothers and infants.
Program content and components
In regards to the types of responses outlined, the main intervention type reported in the publications was antenatal and postnatal care (61%), however details of what this care entailed were not provided. There are currently no Australian national guidelines for the provision of antenatal care and research has found that, although protocols used in different antenatal care settings have common areas, there is significant variation in coverage and recommendations about schedules and tests [39] . In the absence of thorough documentation of tests, screening procedures and treatments undertaken in the studies reviewed, it was impossible to assess quality of antenatal and postnatal care for Aboriginal and Torres Strait Islander women and infants. A further 17% of publications identified an integrated or continuum of care model as the main intervention type. A lack of continuity of care has been identified as a common issue affecting communication and quality of care in antenatal and postnatal services for Aboriginal and Torres Strait Islander women [39] . Research shows that fragmented maternity care can increase medical risks and compromise patient safety, causing adverse outcomes for women and infants [40] [41] [42] . This focus on models of continuity of care demonstrates the efforts of several Aboriginal and Torres Strait Islander MCH programs to address these concerns and ensure quality care that meets the needs of the women using these services.
The most common component of MCH interventions, documented in 70% of the literature reviewed, was health promotion/education and advice/support, a finding not identified in previous reviews. Education and health promotion is a prominent MCH care strategy, particularly used by midwives who emphasise their role in promoting the health and wellbeing of pregnant women [43] . Brief health education interventions have been shown to reduce alcohol [44] and tobacco [45] consumption during pregnancy and nutritional education and counseling has been associated with improved gestational weight gain, a reduced risk of anaemia, an increase in infant birth weight and a decreased risk of pre-term birth [46] . Research has found that the provision of additional support for at-risk pregnant women reduced the likelihood of caesarean births and hospital admissions, however no impact was shown on the incidence of babies born with low birth weight, pre-term birth, perinatal deaths, maternal satisfaction with care or depression [47] . While there appears to be a lack of evidence documenting the effectiveness of health education/promotion and advice/support for pregnant Aboriginal and Torres Strait Islander women, it has been suggested that, embedded within a broader antenatal program, these approaches can contribute to better birth outcomes by improving cultural safety and engagement [48] .
Home visitation and transport services were other intervention components commonly found in the literature, consistent with the findings of Herceg [7] . However, while there were common program components seen across multiple studies, more apparent was the diversity of responses in MCH programs. This may be a reflection of the focus of primary health care in Aboriginal and Torres Strait Islander contexts, which is on providing appropriate, holistic care to meet the unique health needs of each community [49] . However, this lack of consistency between Aboriginal and Torres Strait Islander MCH programs means it is difficult to assess the effects of particular components or combinations of components on the pregnancy and birth outcomes of mothers and infants. More rigorous evaluations which study the impact of specific program components would be needed to further explore this issue.
This review also identified some significant gaps in the literature. Consistent with previous research indicating the underutilisation of smoking cessation interventions with Aboriginal and Torres Strait Islander women who smoked during pregnancy [39] , this review found documentation of interventions targeting smoking during pregnancy in only two publications reviewed [23, 25] . While there is evidence that smoking cessation interventions cannot only help women reduce or stop smoking but also have an impact on birth weight and pre-term birth [45] , a recent systematic review found that there is currently no evidence for effective smoking cessation interventions for pregnant Aboriginal and Torres Strait Islander women [50] . Given the current lack of evidence, there is a need for high quality evaluations of approaches to smoking cessation among pregnant Aboriginal and Torres Strait Islander women [50] .
Another important factor found to be lacking in evaluations was women's subjective views and experiences of their health care, with only two publications reporting on this [21, 22] . The need to consider and prioritise the feelings, experiences and preferences of Aboriginal and Torres Strait Islander women regarding their pregnancy is consistently reiterated in the literature [39, 51, 52] and is something that needs to be addressed in future evaluations. There was also a lack of documentation on programs which linked women's pre-conception health to pregnancy and birth outcomes. Only three publications explicitly stated that the service was available for nonpregnant women [17, 25, 29] , with only one program stating goals to improve the pre-conception health of women and increase pre-conception immunisation [37] . This finding supports that of previous research which has shown that many women to do not receive pre-conception advice from health care professionals and that most women have low levels of knowledge about pre-conception health care, despite the strength of evidence on the positive benefits of this for MCH outcomes [53] . There is a strong imperative to enhance the pre-conception health of Aboriginal and Torres Strait Islander women given that many factors which contribute to the poor birth outcomes of Aboriginal and Torres Strait Islander are preventable, especially when addressed before pregnancy [54] .
Outcomes and study quality Similar to those reported by Eades [8] and Herceg [7] , many of the publications reviewed reported positive outcomes. The main outcome identified across the studies on MCH programs was an increase in antenatal attendance (26%), with earlier antenatal attendance also reported in several evaluations (17%). This is an important outcome considering the late and low antenatal attendance rates typical of Aboriginal and Torres Strait Islander women [9, 39] and concerns around poor management of complications resulting in increased morbidity and mortality [27] . However, while equity in antenatal care utilisation is important, it should not be assumed that increased antenatal coverage will necessarily impact on other maternal and infant health outcomes [55] . Hunt [39] demonstrated that when programs of enhanced antenatal attendance have been rigorously evaluated, controlling for confounding factors such as socio-economic status, earlier and more frequent antennal care did not improve perinatal outcomes, such as low birth weight [39] . Equally important to antenatal utilisation was a focus on aspects of quality care, such as ensuring that recommended brief interventions, advice, screening procedures and treatments were adhered to [56] .
Other key outcomes reported includedan increase in infant birth weights after birth (22%) and a decrease in, or lower proportion of, infants born with low birth weight (13%). Although birth weight is a crucial measure of maternal and infant health being associated with a range of poor health outcomes throughout the lifetime [48, 57] , it is also a measure that requires further investigation. While pregnancy is important in determining the birth weight of babies, there are many other influencing factors, such as socio-economic status, generational maternal nutrition, health risk behaviours, maternal age and size, and medical conditions during pregnancy [52, 55] . Not discounting the importance of these key indicators, it is necessary to critically examine the primary MCH measures used to assess the effectiveness of MCH programs for enhancing the health and wellbeing of Aboriginal and Torres Strait Islander women and infants.
The outcomes reported in the literature reviewed paint a positive picture for progress in improving the health outcomes of Aboriginal and Torres Strait Islander mothers and infants. However it is impossible to conclusively state any cause and effect relationships between these and MCH programs due to issues of study quality. The methodological quality of intervention studies varied considerably, with quantitative evaluations and the quantitative components of mixed-method studies overwhelmingly rated as weak. Cluster Randomised Control Trials are an appropriate design for evaluations of interventions that naturally occur in groups of individuals [58] and should be explored further for use in evaluations of primary health care interventions. Multiple Baseline research designs have also been recommended as an alternative to Randomised Control Trials for methodologically rigorous and practical evaluations of population-based health interventions [59] . However we found no studies that utilised these higher level designs. As found in previous reviews of Aboriginal and Torres Strait Islander MCH care programs, good quality longitudinal data on MCH care is needed to demonstrate clinically significant perinatal outcomes [9] . It is also important to consider that, given the disparities in health outcomes faced by Aboriginal and Torres Strait Islander women and children compared to non-Indigenous women and infants, significant improvements in MCH outcomes are unlikely to be achieved over a short period of time. For this reason, it is critical that a long term vision is taken for assessing the impact of antenatal care programs and services.
Limitations
Although a rigorous and thorough search strategy was employed, limitations include the possibility that the search did not locate all relevant studies. There is also a risk for publication bias in that programs and services which resulted in no overall benefit, or harmful effects may not have been reported on or published, and would therefore would not be included in this search. Other programs and services are likely to exist but were not included in this review because there was no publicly available literature concerning them. Since evaluations with statistically significant findings are more likely to be published, it is also possible that the published evaluations reviewed may over-estimate the true effectiveness of interventions [60] . The general weakness of quantitative studies is consistent with previous reviews of Indigenous intervention research [12] . While this weakens the evidence base of reported outcomes, it also provides an opportunity for researchers to improve the quality of evaluations of Indigenous health and wellbeing programs and services through the application of more rigorous study designs.
Conclusion
There has been a substantial increase in publications documenting Aboriginal and Torres Strait Islander child and maternal health programs and services over the past decade. These publications outline responses to a range of health and wellbeing issues relevant to Aboriginal and Torres Strait Islander mothers, infants and children, with the majority of studies documenting programs targeting mothers and their babies through antenatal and postnatal care. There was a significant difference in the components of programs and services outlined in the literature, with health promotion/education and advice/support reported across a majority of maternal and infant health publications. The literature documents a serious underutilisation of tobacco smoking cessation interventions in antenatal care. Some improvements in health outcomes were reported on, however the true effectiveness of interventions documented in the quantitative studies is unclear due to poor study quality. Considering that it is unlikely that significant improvements in health outcomes will be achieved in the short term, research efforts need to focus on developing good quality longitudinal data to assess the impact of Aboriginal and Torres Strait Islander child and maternal health programs and services over several decades.
